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Cystic fibrous dysplasia mimicking giant cell

tumor: MRI appearance

Abstract We report the case of a
43-year-old man who presented with
an osteolytic and expansive lesion in
the left distal femur mimicking a
giant cell tumor. Magnetic resonance
imaging (MRI) showed that most of
the lesion was cystic, and histologi-
cal examination revealed fibrous
dysplasia with marked cystic degen-
eration. Radiographic findings of
cystic fibrous dysplasia in the end of
a long bone may be similar to those
of a giant cell tumor, and a biopsy is
essential for the final diagnosis.

introduction

It has been reported that a predomi-
nant lytic appearance or rapid en-
largement of fibrous dysplasia may
indicate cystic degeneration or ma-
lignant transformation [1, 2]. Both
variants are rare conditions, and lim-
ited information concerning the ra-
diological features, especially mag-
netic resonance (MR) images, is
available [3, 4]. We report on a 43-
year-old man with cystic fibrous
dysplasia in the left distal femur that
mimicked a giant cell tumor. MRI
features of this rare variant of fi-
brous dysplasia are also provided.

Case report

A 43-year-old man was first admit-
ted to our institution in April 1998
with a 2-year history of left knee
pain that was exacerbated by in-
creased activity. His past history was
not contributory, and he did not re-
call any previous trauma around the
left knee. Physical examination re-
vealed tenderness on the medial side
of the distal femur. No swelling of
the knee was noted, and the range of
motion was full. The patient showed
no skin pigmentation or delay of pu-
berty. His blood count, erythrocyte
sedimentation rate, and serum alka-
line phosphatase were normal.
Radiography showed an osteolyt-
ic and expansive lesion in the left
distal femur, resembling a giant cell
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tumor. The lesion consisted of a
large distal and a small proximal
component, the former exhibiting in-
creased radiolucency. The transition-
al area between the proximal and
distal parts of the lesion, especially
on the lateral radiograph, showed
ground glass-like appearance. The
lesion was well circumscribed with
marginal sclerosis. The marginal
sclerosis was prominent in the proxi-
mal extent of the lesion. Conversely,
anteriorly and medially the femoral
cortex was thinned. The lesion ex-
tended proximally to the lower shaft
and distally to the subchondral bone
of the femur (Fig. 1).

On MRI, most of the lesion
showed low signal intensity on T1-
weighted (400/15) sequences and ho-
mogeneously high signal intensity on
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Fig. I A Anteroposterior radiograph
shows a lesion in the left distal femur, re-
sembling a giant cell tumor. B The lateral
radiograph shows ground glass-like de-
creased radiolucency in the mid-part of the
lesion

Fig. 2 A Coronal T1-weighted magnetic
resonance (MR) image shows low signal
intensity of most of the lesion. A sharp
border of signal void separates the lesion
from the normal bone marrow. B Coronal
T2-weighted MR image shows the lesion
to be predominantly of high signal intensi-
ty. Note a sharp low-signal border between
the lesion and the adjacent marrow in prox-
imal and lateral margins of the lesions

Fig. 3 Computed tomography shows thin
and eroded anterior and medial cortices of
the distal femur. The lesion exhibits water
density

T2 weighting (4000/80). The medial
part of the lesion and the transitional
area between the proximal and the
distal segments showed intermediate
signal intensity on T1-weighted, and
moderately high signal intensity on
T2-weighted images. A sharp low-
signal border between the lesion and
the adjacent marrow was observed
on T2-weighted images in the proxi-
mal and lateral margins of the lesion.
However, this low-signal border was
not scen in the distal margin adjacent
to the knee joint (Fig. 2). Computed
tomography (CT) demonstrated thin
and eroded anterior and medial corti-

ces of the distal femur with water
density of the lesion (Fig. 3). Fluid-
{luid level was not defined by MRI
or CT. Prebiopsy radiographic diag-
nosis was giant cell tumor with an-
eurysmal bone cyst-like area.

Open biopsy was performed in
May 1998. The lesion contained
about 60 m1 of a serous yellow fluid.
A small amount of tissue, which
covered the inner wall of the lesion,
wis removed for histopathological
examination. The pathological diag-
nosis of the biopsied specimen was
benign fibrous lesion, suggesting fi-
brous dysplasia. Subsequently the le-
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Fig. 4 Microscopic photograph shows pro-
liferation of fibroblasts and thin and meta-
plastic bony trabeculae without osteoblas-
tic rimming (hematoxylin and eosin, x200)

sion was curetted and bone graft was
applied. Gross findings showed that
more than 90% of the lesion was
cystic with a sclerotic wall. The in-
ner surface was covered by white
and fibrous tissues. In the anterior
portion, the cortex showed marked
thinning. The tissues from the inner
wall and from the transitional area
between the proximal and distal
parts of the lesion were taken for
pathological examination. Histologi-
cally, typical features of fibrous dys-
plasia, including proliferation of fi-
broblasts with no cytological atypia,
and thin and metaplastic bony tra-
beculae without osteoblastic rim-
ming, were observed (Fig. 4). The
diagnosis of fibrous dysplasia with
marked cystic degeneration was
made. The clinical course |5 months
after the surgery was uneventful.

Biscussion

Radiographic features of the reported
lesion, which included osteolysis and

Table 1 Reported cases of cystic fibrous dysplasia of long bone

Author/year Age/sex Site Symptom Treatment

Schlesingeretal. 1949 14M  Mid-tibia Enlargement  Amputation

Simpson et al. 1989 32F Distal femur Pain, swelling Curettage, bone graft

Fisher et al. 1994 24F Mid-femur Pain Local excision

De-Ture and 18 F Proximal femur Pain Curettage, bone graft
Campanacci 1995

Present case 43 M Distal femur Pain Curettage, bone graft

expansion in the distal end of the fe-
mur associated with thin and eroded
cortices, resembled those of a giant
cell tumor. In addition, the large cys-
tic component and faint marginal
sclerosis are not uncommon in giant
cell tumor [5, 6]. Therefore, our ra-
diographic diagnosis was giant cell
tumor associated with aneurysmal
bone cyst-like area. However, patho-
logical examination revealed that the
lesion was cystic fibrous dysplasia.
In cranial and facial bones or ribs,
cystic changes of fibrous dysplasia
are not uncommon [3, 7, 8]. Howev-
er, in the long tubular bone, this ap-
pearance is rare. Including the cur-
rent case, five patients with similar
findings have been reported in the
literature (Table 1, {2, 3, 4, 9]). The
ages range from 14 to 43 years
(mean 26 years); in four cases the le-
sion was located in the femur, and in
one the tibia. Four of the five pa-
tients presented with pain, and one
patient with a tibial lesion com-
plained of enlargement of the lesion.
Among the reported cases, one pa-
tient had the lesion in the distal fe-
mur {3], and the radiological features
were similar to our case. It should be
stressed that radiological features of
cystic fibrous dysplasia at the end of
a long bone may be similar to those
of a giant cell tumor.

If fibrous dysplasia shows a
marked lytic appearance or rapid en-
largement, cystic degeneration or
malignant transformation should be
considered [1, 2]. Roentgenological-
ly, aggressive features of cystic fi-
brous dysplasia include poorly
defined borders [2-4], osteolytic
change [9], and erosion of the cortex
with periosteal reaction [3]. These

radiological features of cystic fi-
brous dysplasia were similar to those
of malignant transformation of fi-
brous dysplasia described in the larg-
est series [1]. Therefore, differential
diagnosis of these two conditions us-
ing radiography alone is difficult.
Some authors have emphasized the
influence of radiation therapy in the
occurrence of sarcoma in fibrous
dysplasia [10]; however, Ruggieri et
al. [1] pointed out that sarcomas in
patients with fibrous dysplasia do
occur without prior radiation therapy.

Limited information on MR im-
aging of cystic fibrous dysplasia of
the long tubular bone is available
[3. 4]. Simpson et al. reported that
MRI was the only imaging modality
to indicate the benign nature of fi-
brous dysplasia with cystic degen-
eration [3]. They stressed the im-
portance of a sharp low-signal bor-
der between the lesion and the adja-
cent marrow on proton density and
T2-weighted images [3]. Fisher et
al. contended that fibrous dysplasia
on MR images show sharply demar-
cated margins, although signal
within the lesion may vary [4]. In
addition, both studies stressed that
an advantage of MR images is that
it is easy to detect the presence of
marked cystic change with or with-
out a fluid-fluid level, although the
latter finding is non-specific and
observed in both benign and malig-
nant lesions. In the current case,
MR images showed a sharp al-
though incomplete low-signal bor-
der, and a large cystic area contain-
ing fluid without a fluid-fluid level.
These findings indicated that the le-
sion was probably a “benign cystic
lesion™.

Material may be protected by copyright law (Title 17, U.S. Code)




Local excision or curettage and
bone graft were performed in four of
the five patients (including the cur-
rent case) reported in the literature,
and their clinical outcomes were un-
eventful. One patient, however, un-
derwent amputation without biopsy
[9]. In our case, the lesion was radio-
logically considered to be a giant
cell tumor. Because simple curettage
and bone graft induce a high rate of
local recurrence in the treatment of
giant cell tumor, several alternative
treatments have been widely advo-
cated [10]. To avoid inappropriate
surgery, biopsy before definitive sur-
gery is strongly recommended [2].
Mirra et al. advocated that careful

survey of all tissue from the “cystic”
lesion of the bone is mandatory [11].
To adequately treat such cases, one
should be familiar with the variants
of fibrous dysplasia including cystic
degeneration and malignant transfor-
mation.
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